Background: Poor Medicare knowledge is associated with worse health outcomes, especially in
Introduction
Medicare provides health insurance for nearly 50 million Americans, mostly adults ages 65 and over. While the program has afforded millions of Americans access to healthcare services, its evolving benefits and cost structures can be difficult to navigate. 1 For example, deciding between traditional fee-for-service Medicare and managed Medicare requires beneficiaries to consider out-of-pocket costs, available services, and choice of physicians. Many beneficiaries, especially those with low income and education, can find the range of choices confusing, 2 may lack adequate knowledge about managed care, 3 and feel unsure about the coverage and benefits offered by various plans. 4 Lack of knowledge about Medicare, importantly, has been linked to worse health outcomes including delayed care, increased emergency department visits, more frequent use of inappropriate medications, and even higher mortality. 5 Knowledge of Medicare is partly a reflection of an individual's basic literacy skills, which affect their ability to access and process written information. In the 2003 National Adult
Literacy Survey, the majority of individuals over 65 years had either below basic or basic prose literacy, document literacy, and quantitative literacy skills; all of which are needed to evaluate health related information. 6 Studies more specifically focused on health literacy have similarly revealed widespread literacy deficits among older adults. 7, 8 Hibbard and colleagues proposed a conceptual model to link health literacy with comprehension of and quality of health insurance decisions. 9 They proposed, then tested and validated, a pathway in which health literacy directly affects comprehension, and is itself influenced by various exogenous factors like education and health. They also showed that the individual's activation was an independent driver of comprehension. Comprehension, in turn, The extent to which individuals believe they understand a complicated insurance program like Medicare is another factor that may complicate efforts to support decision-making for people with limited literacy. In prior work, we observed that misperceptions of illness and treatments are closely related to individual behaviors, 12 and these misperceptions are more likely to be observed in older adults with low health literacy. 13, 14 We therefore hypothesized that perceptions of Medicare knowledge would be associated with health literacy, yet may not be concordant with their actual understanding of Medicare. In this study, we sought to test these hypotheses in order to provide information that might improve the approach to informing people about insurance and assisting them with complicated insurance-related decision-making.
Methods

Subjects and Setting
Independently living low-income adults in Manhattan, ages 60 years and older, were recruited from 30 community-based settings. Listings from the New York City Department for 6 the Aging and a listing of Federal Housing and Urban Development-supported low-income housing facilities were used to identify and select senior centers and low-income housing facilities, respectively. Senior centers were either connected with naturally occurring retirement communities (NORC) or were freestanding. All sites were chosen in zip code areas with median household incomes below $50,000, and men were oversampled because they are outnumbered by women in these communities. 15 Though recruitment differed site by site according to rules set forth by each site's management, enrollment occurred mostly through site-provided meals and site-sponsored special events. In exchange for participation in a longitudinal study about health, health care use, and health insurance, recruited participants were given $20 for the baseline interview and $10 for a follow-up interview scheduled 6-9 months later. Only a single member of any household was interviewed, and trained bilingual on-site interviewers conducted interviews in both English and Spanish.
Out of the 456 subjects in the data set, analysis focused on the subgroup of those with
Medicare coverage for whom complete data on health literacy and cognition were available (n=336). The demographics of the 120 subjects excluded were similar to the 336 included in terms of race, sex, age, income, and language. This study was approved by the Mount Sinai School of Medicine Institutional Review Board.
Outcome Variables
Actual Medicare knowledge was a measure of insurance comprehension using nine true or false questions used in the Medicare Current Beneficiary Survey (MCBS). 16 It was reported two ways: 1) the percent of questions answered correctly, and 2) a binary variable indicating high vs. low Medicare knowledge, where high knowledge was defined as answering six or more 
Independent Variables
The primary independent variables of interest were health literacy and cognition. Health literacy was assessed using the Short Test of Functional Health Literacy in Adults (S-TOFHLA). 18 The S-TOFHLA is a timed ( a dementia screening tool commonly used in clinical and research settings. 19 The MMSE is a 30-item general assessment of cognition that measures performance on tasks in 8 domains that require various cognitive functions, such as working memory, registration, spatial orientation, and executive function, among others. For some analyses, we used a MMSE score of ≤24 to indicate abnormal cognition, following population-based norms. 20 We selected covariates that might confound the associations of Medicare knowledge with the main independent variables based on our conceptual framework and the data available to us for this model. 
Statistical Analysis
We used the chi-square test to compare subject characteristics with low Medicare knowledge (actual and perceived) in univariate analyses. We calculated Pearson correlations for comparisons of continuous measures of health literacy and cognition with actual and perceived knowledge scores. We performed multivariable linear regression analyses by regressing actual or perceived Medicare knowledge on the key independent variables while controlling for the variance explained by the pre-specified list of socioeconomic, insurance, and health status 9 measures. We modeled the associations of health literacy or cognition with actual or perceived Medicare knowledge separately then included both health literacy and cognition in the model.
We also tested the associations of health literacy and cognition with the accuracy of subjects' perceptions of their Medicare knowledge. Individuals were categorized as being accurate estimators of their Medicare knowledge when their perceived knowledge was high or low and their actual knowledge was high or low, respectively. They were categorized as underestimators if their perception was low but actual knowledge was high, and over-estimators if their perception was high and actual knowledge was low. These three categories were analyzed in separate logistic regression models that accounted for the previously described sociodemographic, insurance, and health status variables.
Less than 1% of respondents had missing data for most questions. SAS statistical software version 9.3 was used for all analyses (SAS Institute, Inc., Cary, NC).
Results
Subject Characteristics
Data were available for 336 individuals. Of these, 30.4% were ≥80 years, 35.4% were men, 29.5% were African-American, 32.7 % were Hispanic, and 47.4% had some college education. Poor health was common. More than two-thirds (67.6%) had ≥2 chronic illnesses, fee-for service options ( Table 2) . Slightly more than a third of respondents (36.0%) perceived themselves as having a high level of Medicare knowledge.
Associations of Health Literacy and Cognition with Actual and Perceived Medicare Knowledge
Both health literacy and cognitive function were significantly associated with actual and (Table 5) . Adults ages ≥85 years were consistently more likely to report high levels of perceived Medicare knowledge than adults ages 65-69 years. 
Associations of Health Literacy and Cognition with Accuracy of Perceived Medicare Knowledge
Discussion
Understanding Medicare and its options has real-life implications for decision-making and subsequent access to health care services. In this community-based study of inner city older adults, we found that individuals with low health literacy and impaired cognition were more likely to also have less knowledge of the Medicare program. Additionally, we found that people with low health literacy or impaired cognition were also more likely to believe that they had a good understanding of the program than did those with high levels of literacy and cognition even when their level of actual knowledge was low.
Like the findings presented here, other studies have demonstrated a link between limited health literacy and understanding of insurance 3, 4 while others have reported that cognitive ability may explain differences in Medicare knowledge. 21, 22 Our findings expand on the prior research in three ways. First, we evaluated the potential mitigating role of cognition for this association, an important consideration given the known association of limited literacy and diminished cognition. 23 We found that accounting for cognitive performance reduced health literacy's association with Medicare knowledge but did not eliminate it, suggesting that factors comprising health literacy other than the purely cognitive Advantage plans, 1 a problem that might derive in part from challenges they face to accessing information, such as through the Medicare website. 24 Chan and colleagues reported that cognitively impaired older adults were less likely to acquire supplemental Medicare coverage 25 and Kuye et al found them less likely to access low-income subsidies for Medicare Part D. 26 Whether these problems arise from limited access to information, misinformation, or poor decision-making is unclear. In any event, they suggest that the approach to informing Affordable Care Act and the Plain Writing Act of 2010, 28 designed to ensure that information provided to patients and insurance beneficiaries is accessible and understandable.
